Persistence and accumulation of (potential) single strand breaks in liver DNA of rats treated with diethylnitrosamine or dimethylnitrosamine: correlation with hepatocarcinogenicity.
Effects of diethylnitrosamine (DEN) and dimethylnitrosamine (DMN) on the sedimentation pattern of [3H]thymidine-labelled Sprague-Dawley female rat liver DNA in alkaline sucrose gradients were studied with regard to time and dose dependency. In experiments at 1--56 days after a single injection it was observed that (potential) single strand breaks induced by DEN were repaired at a low rate. At 56 days the sedimentation pattern was still grossly abnormal. Half-life values of 27 and 46 days were observed after 134 mg/kg DEN (approx. 45% of the LD50) and 13.4 mg/kg DEN, respectively. Identical experiments after DMN (10 mg/kg, corresponding to about 35% of the LD50) showed return to (almost) completely control sedimentation patterns within 56 days after injection (t 1/2 = 8 days). Experiments at 6 or 56 days after the last of a series of 5 or 10 weekly injections of DEN (13.4 mg/kg) showed that a major part of DEN-induced damage (measured as single strand breaks) is of a persistent and accumulating character. No accumulation of DMN-induced rat liver lesions was observed. It is concluded that DNA fragmentation and lack of DNA repair is not a consequence of hepatotoxicity. Since at equimolar doses DEN gives appreciably less DNA alkylation (including O6-alkylguanine) but is much more effective both as an inducer of preneoplastic liver lesions and as a hepatocarcinogen when compared with DMN, we believe that the formation of persistent (and accumulating) DNA damage after DEN administration might be relevant in the process of liver tumour formation.